Valinomycin and gramicidin D were used to test the hypothesis that a lipoprotein membrane is the osmotic barrier in mature root systems. Hydroponically grown soybean (var. Ranson) root systems were pressurized in steps between 0.2 and 5.0 bars at 25 C. Steady The prediction curves (Figs. I and 2) were generated on a Hewlett-Packard model 20 programmable calculator with plotter from equations derived by Fiscus (4). Values for variables were estimates from previous experiments on whole root systems (10). They are not expressed per unit surface area of root, and therefore change with root system size. However, since comparisons are made within a single root system, the total surface area is constant. Specific values are presented in figure legends.
exclusion are unresolved. In mature roots where casparian strips are fully developed, the endodermal plasmalemma has been proposed as the effective osmotic barrier (2, 15) . In young root tips or along passage cells where the casparian strip is not developed, or where secondary root initials perforate the endodermis, this barrier is lacking. The relative importance of a plasma membrane-limited pathway or an exclusive cell wall pathway and their respective resistances to ion and water movement has not been determined.
Ionophores embed in membranes and promote the movement of ions down their electrochemical gradient either by acting as a shuttle for ions (e.g. valinomycin) (5, 13) , or by forming a channel through which ions can move (e.g. gramicidin) (7, 14) . Since the discovery of the influence of ionophores on the ion-transporting properties of membranes (12) , their use in the investigation of ion transport phenomena has steadily increased (13) . Most work with ionophores has been done with animal systems; only a few investigators have tested the effects of ionophores on plant tissue (6, 8 series prior to the ionophore addition. To ensure that the results were due to the ionophore, control experiments with 0.0, 0.5, 1.0, or 2.5 ml ethanol were also conducted.
Reflection coefficients (a), the effective ambient osmotic potential (ro), and the conductance (L) were calculated according to Fiscus (4) . Briefly, a and -ro are calculated from two simultaneous equations using the x intercept of the straight line portion of the Q versus AP curve and the exudate osmotic potential at infinite flow rate determined by extrapolating the 7 
RESULTS
According to the model (3) a decrease in the reflection coefficient of the root system from 0.9 to 0.7 will decrease the x intercept of the linear portion of the Q:AP (Figure 1) and, decrease the exudate potential at infinite flux rate (Figure 2 ). Both ionophore treatments resulted in shifts in the Q:AP and 7':l/Q as predicted, which were not seen in controls (Table I) . Figures 3 and 4 show a decrease in the x intercept of the Q:AP curve due to either valinomycin or gramicidin D treatment. Figure 5 indicates that at low flow rates the shifts in the i9:l/Q curve in the ionophoretreated roots was not different from the controls. At high flux rates, however, ionophore treatment lowered the exudate potential, whereas the control treatments had no effect.
Both ionophores decreased the reflection coefficient of the root systems when compared with the controls, but had no influence on the effective ffo (Tables II and III) . Valinomycin decreased a from 0.9 to 0.8 after 3 h and to 0.76 after 12 h. The response of the root system was rapid since the change after 3 h was 90% of the 12-h value.
Valinomycin also decreased the conductance by 15% after 12 h, whereas gramicidin D had no effect. The control pressure series (C) was done in 0.5-strength Hoagland solution first. The experimental pressure series (E) was conducted subsequently on the same root system either after an incubation period of 6 to 12 h or after the addition of 95% ethanol and a similar incubation period. AL (%) is the per cent change in the conductance of the "E" pressure series as compared to the control pressure series. Ambient osmotic potential was 0.4 bar during both control and experimental pressure series. a Measurements were not made in these root systems after 3 h. from animal and artificial systems (13) . We conclude that valinomycin and gramicidin D interact with barriers to radial ion movement in soybean root membranes, increasing their permeability.
Although at Q = Xo were the same for the first and second pressure series in the controls, qi7 values at lower flux rates were consistently higher in the second pressure series than in the first. At low flux rates the active ion pump (Js*) has a significant effect on the versus l/Q curve (3). The results suggest that active ion accumulation decreases over time and is substantially less in the second pressure series than the first. This decrease, however, does not affect at Q = Xo which is dependent only on 770 and a (3) .
Several investigators have suggested that the endodermis, or more specifically the endodermal plasmalemma, is the effective osmotic barrier of the root (1, 2, 15 
